Liver injury in the setting of human immunodeficiency virus (HIV) infection is more commonly attributed to viral hepatitis or highly active antiretroviral treatment (HAART) toxicity. The severity of liver injury is an important cause of morbidity and mortality. The emergence of autoimmune diseases, particularly autoimmune hepatitis (AIH) in the setting of HIV infection, is rare. Previous reports indicate that elevated liver enzymes are a common denominator amongst these patients. We present two patients with HIV infection, on HAART, with virological suppression. Both patients presented with elevated liver enzymes, and following liver biopsies, were diagnosed with AIH. The clinical course of these patients underscore the therapeutic value of corticosteroids, and in some cases, addition of immunosuppression for AIH treatment.
patients were hepatitis C negative. Liver biopsies followed by histopathology confirmed the diagnosis of autoimmune hepatitis. Case 1 was treated by corticosteroids and azathioprine, while case 2 was treated by corticosteroids only. Both patients reported significant clinical improvement. These cases suggest that liver biopsy should be performed in HIV patients with unknown liver disease. Additionally, they underscore the need for further clinical studies to explore the role of corticosteroids and immunosuppression in the management of autoimmune hepatitis in HIV patients.
INTRODUCTION
Autoimmune hepatitis (AIH) is a rare chronic liver disease which was first reported in the 1950s by the Swedish physician Jan Waldstrom [1] . Patients infected with human immunodeficiency virus (HIV) tend to have impaired immune systems, weakening host defenses against opportunistic pathogens, and autoimmunity [2] . Given that complications of liver disease in the setting of HIV are more likely due to coinfections with hepatitis B (HBV) or hepatitis C (HCV) viruses, antiretroviral drug toxicity, opportunistic infections, or neoplastic disorders, it is very rare to encounter cases of AIH. While the global occurrence of AIH is largely unknown, in Europe and North America it has been estimated at 1.9/100000 incidence and 16.9/100000 prevalence [3] .
A review of the literature shows that only 18 cases (excluding our two patients) have been reported [4] [5] [6] [7] [8] [9] [10] [11] . Herein, we present two cases of AIH in the setting of HIV infection.
CASE REPORT

Case 1
A 40-year-old male who emigrated from Guyana, diagnosed with HIV since 2009 and started on efavirenz, emtricitabine, and tenofovir disoproxil fumarate (Atripla), with viral suppression and immunological recovery (CD4 cell count 832/mm 3 ), presented for a follow-up. He was a non-smoker with prior history of alcohol consumption and liver cirrhosis. Laboratory workup showed elevated liver enzymes of alanine aminotransferase (ALT) 302 U/L, and aspartate aminotransferase (AST) 149 U/L. These values decreased over the next 3 mo and increased again, reaching their highest at 14 mo: ALT 465 U/L, and AST 302 U/L. Alkaline phosphatase (ALP) was elevated at 233 U/L, total bilirubin 1.3 mg/dL, direct bilirubin 0.6 mg/dL, and alpha-fetoprotein (AFP) 14 ng/mL.
To elucidate the etiology of elevated transaminases, Abdominal ultrasound showed a normal sized liver with slight heterogeneity, suggestive of diffuse liver disease. Abdominal magnetic resonance imaging (MRI) showed obstruction of the right hepatic tip by a blooming artifact of uncertain etiology. A transthoracic percussion guided liver biopsy was performed without complications. Histopathology showed fibrous portal expansion and bridging fibrosis. Portal and periportal inflammatory activity along with piecemeal necrosis was identified ( Figure 1 ). Taken in clinical context, the diagnosis of AIH was confirmed. The patient was started on corticosteroids, and was later prescribed Azathioprine.
The patient was lost to follow-up, but presented 18 mo later and showed a notable improvement in liver enzymes: ALT 112 U/L, and AST 81 U/L. He reported no new symptoms related to liver disease. However, the patient was non-compliant with his medications and repeated laboratory results showed rising liver transaminases again ( Figure 2A ). The patient was advised to restart his medications.
Case 2
A 44-year-old Hispanic female diagnosed with HIV since 1997 and started on Atripla since 2010 with viral suppression and immunological recovery (CD4 count 823, and viral load undetectable), was admitted for epigastric pain and vomiting. A non-smoker, laboratory workup showed elevated liver chemistries: ALT 155 U/L, AST 136 U/L, ALP 100 U/L, total bilirubin 1.9 mg/dL, AFP 16 ng/mL. She was immune to Hepatitis A (HAV) and HBV, and non-reactive for HCV. ANA (1:640), and ASMA (1:180), were positive suggestive of AIH. Abdominal MRI showed perihepatic fluid and cirrhosis of the liver. Esophagastroduodenoscopy (EGD) revealed a gastric ulcer, which was positive for Helicobacter pylori (H. pylori) gastritis. Colonoscopy revealed a tubular adenoma. The patient was stabilized and discharged after 6 d.
A liver biopsy was performed without complications. Histopathology showed confluent necrosis infiltrated by dense lympho plasmacytic infiltrates partially replaced by fibrous tissue, as well as bridging fibrous septa that enclosed regenerative nodules, consistent with AIH. The patient was started on prednisone. At the 6 th week of steroid therapy, the patient reported notable improvement in symptoms, and resolving liver enzyme levels ( Figure 2B ).
DISCUSSION
HIV is associated with the development of autoimmune disorders such as immune thrombocytopenic purpura, inflammatory myositis, sarcoidosis, Guillain Barre Syndrome, myasthenia gravis, Graves' disease, systemic lupus erythematosus, rheumatoid arthritis, Hashimoto thyroiditis, autoimmune hemolytic anemia, and very rarely, autoimmune hepatitis [12] . Due to its rarity, AIH in the setting of HIV is not often suspected by clinicians, but should be considered when all other etiologies are ruled out.
There are two clinically relevant types of AIH; namely, type 1 and type 2. Type 1 AIH is referred to as the classic type, typically diagnosed in adulthood, whereas type 2 is diagnosed during childhood [13, 14] . Though both types are similar, type 2 AIH can be more severe and difficult to manage. Symptoms associated with AIH include fatigue, pruritus, jaundice, nausea, vomiting, abdominal pain, weight loss, light colored stools, dark colored urine, joint pain, rashes, and loss of menstruation in women [4] [5] [6] [7] [8] [9] [10] [11] 15, 16] . Without adequate therapy, the disease can progress in the form of liver fibrosis. As a result, patients can develop cirrhosis, liver failure, ascites, gastrointestinal bleeding, hepatic encephalopathy, and even hepatocellular carcinoma.
The diagnosis of AIH is established based on the following criteria by the American and European practice guidelines: Hyper-gammaglobulinemia, positive serologic tests including antinuclear and anti-smooth muscle antibodies, and a characteristic hepatic histological appearance, namely interface hepatitis, plasmacytic infiltrate, and regenerative liver-cell rosettes [17] . Other liver diseases such as alpha-1-antitrypsin deficiency, Wilson disease, hemochromatosis, viral hepatitis, druginduced liver injury, and alcoholic/nonalcoholic liver disease should be ruled out.
The diagnosis of AIH in HIV infected patients pose a diagnostic conundrum because HIV infection is usually considered as being protective against autoimmunity. However, several mechanisms have been proposed by which HIV may subvert and influence host immune regulation. Firstly, it is thought that viral infection triggers a pro-inflammatory milieu, which overrides host regulatory networks. This may lead to the generation of self-perpetuating autoimmune reactions [18] . Genetic susceptibility has also been proposed as an alternative mechanism. AIH is a polygenetic disorder with strong evidence of inheritability. During the maturation of T-cells, the thymus deletes T-cells that react too strongly to selfantigens [19] . Thymic mutations can indeed affect this process and lead to AIH. Furthermore, despite thymic selection, individuals who express HLA haplotypes DR3, DR4, and hepatocyte enzyme CYP2D6, are more likely to develop AIH [20] [21] [22] [23] . Another suggested mechanism is the role of immune reconstitution inflammatory syndrome (IRIS), also known as immune restoration disease. While the pathogenesis of IRIS is speculative, it is thought to occur in patients with significant increase in CD4 cells after initiation of anti-retroviral (ARV) therapy, specifically those who concurrently had low CD4 cells prior to treatment [24, 25] . It has been noted that the increase in CD4 count may not be responsible for the inflammatory response, but instead may be due to preexisting perturbations in T-regulatory cells (Tregs), and proinflammatory and regulatory responses such as cytokine imbalances that may significantly contribute to the onset of the syndrome after the initiation of ARV therapy [26] . As far as we know, there are no guidelines for the treatment of AIH in HIV patients. A review of published cases showed that corticosteroids and immunosuppression were reasonably used by other clinicians [4] [5] [6] [7] [8] [9] [10] [11] . Case 1 involved the use of corticosteroids and azathioprine, while case 2 used corticosteroids only. While both cases showed resolution of symptoms, it also suggested that additional immunological suppression with azathioprine may not be required for treating AIH.
In conclusion, AIH is a rare and chronic liver disease which seldom presents in HIV-infected patients. A characteristic elevation in liver enzymes is commonly reported in these cases. However, they are often attributed to HAART or other possible liver diseases, particularly viral hepatitis. For this reason, liver biopsies should be performed in HIV patients with an unknown liver disease etiology. Furthermore, patients with AIH in the setting of HIV infection should be treated with corticosteroids. Further research is needed to study the efficacy of corticosteroids with or without the use of immunosuppression. 
ARTICLE HIGHLIGHTS
Case characteristics
Clinical diagnosis
Case 1: Abdominal ultrasound showed a normal sized liver with slight heterogeneity, suggestive of diffuse liver disease. Case 2: An abdominal magnetic resonance (MRI) imaging was suggestive of cirrhosis of the liver.
Differential diagnosis
Liver cirrhosis, hepatitis, hepatocellular carcinoma.
Laboratory diagnosis
Case 1: Laboratory workup showed elevated liver chemistries: Alanine aminotransferase (ALT) 302 U/L, and aspartate aminotransferase (AST) 149 U/L, alkaline phosphatase 233 U/L, total bilirubin 1.3 mg/dL, direct bilirubin 0.6 mg/dL, and alpha-fetoprotein 14 ng/mL. Case 2: Laboratory workup showed elevated liver chemistries: ALT 155 U/L, AST 136 U/L, alkaline phosphatase 100 U/L, total bilirubin 1.9 mg/dL, and alpha-fetoprotein 16 ng/mL.
Imaging diagnosis
Abdominal MRI imaging was suggestive of liver cirrhosis of uncertain etiology.
Pathological diagnosis
Case 1: A transthoracic percussion guided liver biopsy showed fibrous portal expansion, bridging fibrosis, and portal and periportal inflammatory activity with piecemeal necrosis, consistent with autoimmune hepatitis (AIH). Case 2: Liver biopsy showed confluent necrosis infiltrated by dense lymphoplasmacytic infiltrates partially replaced by fibrous tissue, as well as bridging fibrous septa that enclosed regenerative nodules, consistent with AIH.
Treatment
Case 1 was treated with corticosteroids and azathioprine, while case 2 was treated with corticosteroids only.
Related reports
Review of the literature shows that only 18 cases (excluding our two patients) have been reported.
Term explanation
The occurrence of autoimmune hepatitis in the setting of HIV-infected patients is an extremely rare clinical entity. The global prevalence of AIH is largely unknown. Currently, there are no standardized treatment for AIH.
Experiences and lessons
This report suggest that liver biopsies should be performed in HIV patients with an unknown liver disease etiology. HIV patients diagnosed with AIH should be treated with corticosteroids. Further research is needed to study the clinical efficacy of corticosteroids with or without the use of immunosuppression.
